Background-Yersinia enterocolitica causes an estimated 116 716 illnesses annually in the United States. Black children have historically had the highest rates of infection, with incidence peaking in the winter.
persons). Compared with 1996-1998, the incidence in 2009 was 66% (95% confidence interval, 51%-77%) lower among children <5 years old.
Conclusions-Y. enterocolitica infections in
FoodNet sites have significantly declined since 1996. These declines were greatest in young black children, the group that initially had the highest incidence, possibly as the result of educational efforts in Georgia.
Yersinia enterocolitica causes an estimated 116 716 infections annually in the United States [1] . Infection causes acute febrile diarrhea, often accompanied by severe abdominal pain that can mimic appendicitis. Y. enterocolitica is a pharyngeal commensal organism in pigs, the major animal reservoir [2] . In the United States, only a few outbreaks have been reported; most have been associated with consumption of pork, particularly chitterlings (prepared pig intestine, a traditional winter holiday dish prepared most frequently in African-American households in the South) [3, 4] . Transmission to young children is thought to occur through contact with adult caregivers preparing chitterlings [5] [6] [7] . Young black children have historically had by far the highest rates of infection, with incidence peaking in the winter [8] .
A previous population-based study of the incidence of and trends in Y. enterocolitica infections in the United States from 1996 to 1999 reported the highest rates of infection among black and Asian children <5 years old and a decline in incidence in black children aged <5 years over the study period [8] . We extend these initial observations through 2009.
METHODS
The Foodborne Diseases Active Surveillance Network (FoodNet) is a collaborative project of the Centers for Disease Control and Prevention (CDC), 10 state departments, the US Department of Agriculture's Food Safety and Inspection Service (USDA-FSIS), and the Food and Drug Administration (FDA). FoodNet conducts active, population-based surveillance for laboratory-confirmed infections caused by 9 pathogens, including Yersinia species (except Yersinia pestis). FoodNet began in 1996 with sites in 5 states-Connecticut, Georgia, Minnesota, Oregon, and selected counties in California-and expanded over time to include Maryland, New Mexico, and Tennessee, and selected counties in Colorado and New York [9] . The FoodNet catchment area has been stable since 2004. In 2009, the FoodNet catchment area had a population of 45.2 million persons, approximately 15% of the US population.
FoodNet personnel routinely contact all clinical laboratories (approximately 650) serving the catchment area to ascertain all laboratory-confirmed Yersinia infections in residents of the area. For this analysis, we defined a Y. enterocolitica infection as isolation of Y. enterocolitica or unspeciated Yersinia (92% of speciated Yersinia were identified as Y. enterocolitica) from a clinical human specimen. Regular audits of laboratory records from clinical laboratories were completed to ensure that all Yersinia isolations were identified and reported.
For each infection, surveillance officers collected demographic (patient's age, sex, race, and state of residence), laboratory (date of specimen collection, specimen source, species), and outcome (hospitalization or death within 7 days of specimen collection) information, using a standard case report form. We calculated crude incidence rates per 100 000 persons, using population estimates from the US Census Bureau [10] , and described annual rates by age, race, and site. We examined and compared changes in reported infections, hospitalizations, and seasonality by period and by race. To account for the changing catchment area, we used a negative binomial model to estimate statistical changes in incidence in children <5 years old [9] . This surveillance data review was determined not to be research, so the project did not undergo institutional review board review.
RESULTS

Demographics and Clinical Information
From 1996 to 2009, 2085 laboratory-confirmed Y. enterocolitica infections were reported in FoodNet sites. Fifty-one percent of cases were in females. Most infections occurred in children; 47% were in children <5 years old and 32% were in infants <1 year old. The proportion of cases in children <5 years old was higher in southeastern sites (Georgia and Tennessee, 75% and 68%, respectively) than in other sites (31%; P < .001). Of the 1637 Y. enterocolitica infections (79%) in persons for whom race was reported, 49% were in whites, 40% were in blacks, 10% were in Asian/Pacific Islanders, and 2% were in persons of another race. Blacks and Asian/Pacific Islanders with Y. enterocolitica infection were significantly younger than whites with infection (median ages, 7 months among blacks, 3 years among Asian/Pacific Islanders, and 35 years among whites; P < .001) ( Table 1) .
Overall, the average annual crude incidence of Y. enterocolitica infection in FoodNet sites was 0.5 per 100 000 persons, with the highest site-specific crude incidence in California and Georgia (both 0.7). Among racial groups, the average annual crude incidence was highest in blacks (0.9 per 100 000 persons), followed by Asian/Pacific Islanders (0.7 per 100 000 persons), and whites (0.2 per 100 000 persons) ( Table 1) . Among age groups, the highest average annual crude incidence was in infants aged <1 year (12.3 per 100 000 persons) (Table 1) , with a racial pattern consistent with the overall pattern (black, 49.3 per 100 000 persons; Asian/Pacific Islander, 19.7 per 100 000 persons; and white, 2.2 per 100 000 persons) ( Table 2 ).
Most isolates were obtained from stool (1761 [84%]), followed by blood (123 [6%]). The proportion of isolates from stool decreased with increasing age: 90% of isolates from children <1 year old were from stool, compared with 57% from stool in adults ≥60 years old (P < .001), a pattern seen in every racial group. The proportion of isolates obtained from stool decreased from 92% in 1996-1999 to 78% in 2005-2009 (P < .0001). This decrease corresponded with an increase in the proportion of isolates obtained from urine (from <1% in 1996-1999 to 5% in 2005-2009; P < .0001) and blood (from 4% in 1996-1999 to 7% in 2005-2009; P = .06). This pattern also occurred in every racial and age group.
Overall, 590 persons (28%) were hospitalized for a median of 4 days (range, 3-5 days). The proportion hospitalized was highest (48%) among persons ≥60 years old. The proportion of black patients hospitalized (40%) was higher than the proportions of white or Asian/Pacific Islander patients (30% each). This pattern occurred in every age group. There were 19 deaths (1%), nearly all (15 [79%]) of which were in adults ≥60 years old. The remaining 4 deaths were in an infant aged 1 year old and in adults aged 37, 45, and 51 years old.
There was a winter peak of Y. enterocolitica infections among black children <5 years old; 363 black children (70%) with a reported date had onset of illness during winter. Over time, however, the winter peak in this group became much less pronounced (P < .0001), although winter remained the season with the highest incidence in black children (Figure 1 ). There was no seasonal peak in cases among other races.
Trends
Overall, the crude incidence rate of Y. enterocolitica infection declined from 1.0 per 100 000 persons in 1996 to 0.3 per 100 000 persons in 2009 ( Table 1 ). The decline was most pronounced in children <5 years old, from 9.2 per 100 000 persons in 1996 to 1. Figure 2) . Use of the negative binomial model estimated that the incidence in children <5 years old was 66% (95% confidence interval [CI], 51%-77%) lower in 2009 than in 1996-1998 ( Figure 3 ). We were not able to use the negative binomial model to evaluate changes in incidence among children aged <5 years by race because of sparse data.
DISCUSSION
We report large declines in rates of laboratory-confirmed Y. enterocolitica infections in FoodNet over the past 14 years, particularly in children <5 years old. These declines were driven mainly by reductions that occurred in Georgia, particularly among black children during winter months, almost completely eliminating what had been a notable racial disparity [8] .
Georgia experienced an 83% reduction in incidence, more than any other FoodNet site. The reasons for this decline are not known, but, beginning in 1998, Georgia implemented an educational campaign about Y. enterocolitica targeted at high-risk groups, particularly blacks [4] , including pamphlets on safe preparation and handling of chitterlings, particularly during the winter months and holidays (eg, http://www.health.state.ga.us/archives/pdfs/ Chitlins_flyer.pdf). Although other factors could also be important, this campaign may have played a role in the declines. However, the continued presence of somewhat higher incidence in winter among black children <5 years old suggests that chitterlings might still be a source of infection in this group. Similarly, while rates of Y. enterocolitica infection initially declined in persons ≥5 years old, rates in this group remain unchanged for nearly a decade, suggesting continued exposures to the bacterium via this or other routes of infection.
Beginning in 2007, Asian children <5 years old have been the group with the highest incidence rates. Pork products, including intestines, are common food items in the Asian community [11] . These food items are often prepared at home, and young children may be exposed to Y. enterocolitica because of their proximity to food preparation or food preparers handling contaminated product. Although FoodNet sites are largely demographically representative of the US population as a whole [9] , the Asian population included in FoodNet surveillance is small; thus, the rates among Asian children might be less stable than in larger groups. Changes to FoodNet to include a site with a larger Asian population would help to further define the burden of yersiniosis in this racial group. [12, 13] . This suggests that fewer pigs may be colonized with Y. enterocolitica as they enter the slaughter process. Second, although data on household practices in preparation and handling of pork products are not available, the general emphasis on safe handling of meats could have led to a decrease in risky practices that contributed to the decline in rates we observe. Finally, several laboratory diagnostic issues may have contributed to a decrease in reported Y. enterocolitica isolations. Specifically, to improve cost-effectiveness of stool cultures, some practice guidelines allow for Yersinia culture only in winter months and in other situations indicated by clinical and epidemiologic evidence [14] . Although this practice might have had some impact on the number of Yersinia infections reported, it cannot explain the decline we observed in the winter peak among young black children. Laboratories might not always routinely speciate Yersinia isolates; we included unspeciated Yersinia in the analysis because most Yersinia isolations are Y. enterocolitica; however, we could not be certain this small number of isolates were in fact other less common Yersinia species.
The negative-binomial model we used to describe changes in incidence among persons with Y. enterocolitica infection is designed to account for the increase in size of the FoodNet surveillance area and site-to-site variation in incidence. The model requires a minimum set of observations per subgroup examined to produce a reliable estimate of change. As a result, we were not able to use the model to quantify changes in incidence by racial group. Instead, we report the crude incidence rates by race and year. Despite changes in catchment in Georgia during the study period-specifically, the addition of counties outside of metropolitan Atlanta to FoodNet surveillance-the crude rates presented likely provide an accurate description of the changes in incidence in each racial group.
In summary, we describe significant sustained declines in Y. enterocolitica infections in young children in FoodNet sites. Although a notable racial disparity has largely improved, there continue to be higher rates of disease among Asians, blacks, and children <5 years old. Yersiniosis can be a serious disease, causing serious illness, hospitalization, and death; public health efforts should continue to focus on these groups. In addition, further exploration into the causes of the declines may prove useful in identifying potential interventions that could be used to address other diseases affecting vulnerable populations. Change in the incidence rate of laboratory-confirmed Yersinia enterocolitica infection in children <5 years old during 2009, relative to the average incidence rate during 1996-1998, Foodborne Diseases Active Surveillance Network, 1996-2009. Data were calculated using the negative-binomial model. The position of the line indicates the relative change in the incidence compared with 1996-1998. The actual incidence of infection cannot be determined from this graph. b Average annual crude rate per 100 000.
